In the title compound, C 36 H 28 O 4 , the 1-naphthoyl groups at the 1-and 8-positions of the central 2,7-diethoxynaphthalene ring system are aligned almost antiparallel and make a dihedral angle of 76.59 (4) . The dihedral angles between the central 2,7-diethoxynaphthalene ring system and the terminal naphthalene ring systems are 86.48 (4) and 83.97 (4) . In the crystal, C-HÁ Á Á interactions between the central naphthalene ring systems and the naphthoyl groups are observed along the a axis, with the molecules forming a columnar structure. The columns are linked into chains parallel to the b axis by C-HÁ Á ÁO interactions.
Related literature
For electrophilic aroylation of naphthalene derivatives, see: Okamoto & Yonezawa (2009); Okamoto et al. (2011) . For the structures of closely related compounds, see: Nakaema et al. Refinement R[F 2 > 2(F 2 )] = 0.037 wR(F 2 ) = 0.106 S = 1.07 4800 reflections 364 parameters H-atom parameters constrained Á max = 0.20 e Å À3 Á min = À0.16 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg4 and Cg6 are the centroids of the C16-C21 and C27-C32 rings, respectively. Symmetry codes: (i) x þ 1; y; z; (ii) Àx þ 1; Ày þ 2; Àz þ 2; (iii) Àx; Ày þ 1; Àz þ 1; (iv) Àx; Ày þ 2; Àz þ 2.
D-HÁ
Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO; data reduction: PROCESS-AUTO; program(s) used to solve structure: Il Milione (Burla et al., 2007); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXL97.
{2,7-Diethoxy-8-[(naphthalen-1-yl)carbonyl]naphthalen-1-yl}(naphthalen-1yl)methanone Takehiro Tsumuki, Ryo Takeuchi, Hiroyuki Kawano, Noriyuki Yonezawa and Akiko Okamoto Comment
In the course of our study on selective electrophilic aromatic aroylation of the naphthalene ring core, 1,8-diaroylnaphthalene compounds have proved to be formed regioselectively by the aid of a suitable acidic mediator (Okamoto & Yonezawa, 2009 , Okamoto et al., 2011 . Recently, we have reported the crystal structures of several 1,8-diaroylated naphthalene analogues exemplified by 1,8-dibenzoyl-2,7-dimethoxynaphthalene (Nakaema et al., 2008) and [2,7-dimethoxy-8-(2-naphthoyl)naphthalen-1-yl](naphthalen-2-yl)methanone (Tsumuki et al., 2011) . Furthermore, crystal structures of 1,8-diaroylnaphthalene analogues bearing various alkoxy and aryloxy groups at the 2,7-positions such as 1,8-dibenzoylnaphthalene-2,7-diyl dibenzoate (Sakamoto et al., 2012) and [8-(4-phenoxybenzoyl)-2,7-bis(propan-2-yloxy)naphthalen-1-yl](4-phenoxyphenyl)methanone (Yoshiwaka et al., 2013) have been also revealed. Some 1,8-diaroylnaphthalene compounds bearing the ethoxy group, {2,7-diethoxy-8-[(naphthalen-2-yl)-carbonyl]naphthalen-1-yl} (naphthalen-2-yl)methanone (Tsumuki et al., 2013) and (8-benzoyl-2,7-diethoxynaphthalen-1-yl)(phenyl)methanone (Isogai et al., 2013) , are stabilized by the molecular packing of C-H···O interactions between the aroyl groups. As a part of our ongoing studies on the molecular structures of these kinds of homologous molecules, the X-ray crystal structure of the title compound, the 2,7-diethoxynaphthalene bearing α-naphthoyl groups at the 1,8-positions, is reported on herein.
The molecular structure of the title molecule is illustrated in Fig.1 . The two terminal naphthoyl groups are oriented in opposite directions and are twisted away from the central 2,7-diethoxynaphthalene unit. The carbonyl moieties deviate slightly from the attached naphthalene rings. The dihedral angle between the two naphthalene rings of the terminal naphthoyl groups (C12-C21 and C23-C32) is 76.59 (4)°. The dihedral angles between the terminal naphthalene rings and the central naphthalene ring (C1-C10) are 86.48 (4) and 83.97 (4)°. The torsion angles between the carbonyl moieties and the central naphthalene ring are -60.91 (16)° (C10-C1-C11-O1) and -65.50 (17)° (C10-C9-C22-O2), and those between the carbonyl moieties and the terminal naphthalene rings are -47.50 (17)° (O1-C11-C12-C21) and -46.38
In the molecular packing, C-H···π interactions between the central naphthalene rings and the naphthoyl groups are observed along the a axis, and form columnar structures (Fig. 2, 3 and Table 1 ). Each column is linked into chains along the b axis by C-H···O interactions ( Fig. 4 and Table 1 ).
Experimental
To a solution of 1-naphthoyl chloride (630 mg, 3.3 mmol) and TiCl 4 (1.88 g, 9.9 mmol) in CH 2 Cl 2 (2.5 ml), 2,7-diethoxynaphthalene (220 mg, 1.0 mmol) was added. The reaction mixture was stirred at r.t. for 3 h, then poured into ice-cold water (20 ml). The aqueous layer was extracted with CHCl 3 (20 ml × 3). The combined organic extracts were washed with 2 M aqueous NaOH (25 ml × 3) followed by washing with brine (25 ml × 3). The organic layer was dried over anhydrous MgSO 4 . The solvent was removed under reduced pressure to give a cake (yield 95%). The crude product was supplementary materials sup-2 Acta Cryst. (2013). E69, o495-o496 purified by recrystallization from chloroform (isolated yield 60%). Colorless platelet single crystals suitable for X-ray diffraction were obtained by repeated crystallization from chloroform. 12, 64.99, 112.73, 124.29, 124.70,125.53, 125.65, 126.45, 127.26, 127.88, 130.31, 130.52, 130.85, 132.33, 132.39,133.61, 137.15, 156.87, 199.49 
Refinement
All the H atoms were located in a difference Fourier map and were subsequently refined as riding atoms: C-H = 0.95 (aromatic), 0.98 (methyl) and 0.99 (methylene) Å, with Uiso(H) = 1.2 Ueq(C).
Computing details
Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO (Rigaku, 1998); data reduction:
PROCESS-AUTO (Rigaku, 1998); program(s) used to solve structure: Il Milione (Burla et al., 2007) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008).
Figure 1
The molecular structure of the title compound, with displacement ellipsoids drawn at the 50% probability level. The arrangement of the molecules in the crystal structure, viewed down the a axis. Cg6 are centroid of the C16-C21 and C27-C32 (see Table 1 for details; symmetry codes: (i) 1 + x, y, z). supplementary materials sup-5 Acta Cryst. (2013). E69, o495-o496
Figure 4
A partial view of the crystal packing of the title compound, showing the intermolecular C-H···O interactions (see Table   1 for details; symmetry codes: Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
{2,7-Diethoxy-8-[(naphthalen-1-yl)carbonyl]naphthalen-1-yl}(naphthalen-1-yl)methanone

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.08739 (10) 0.64809 (8) (7) 0.0384 (7) 0.0080 (5) −0.0011 (5) 0.0119 (6) C4 0.0268 (6) 0.0497 (8) 0.0474 (7) 0.0108 (5) 0.0055 (5) 0.0169 (6) C5 0.0287 (6) 0.0412 (7) 0.0405 (7) 0.0112 (5) 0.0070 (5) 0.0132 (5) (6) 0.0119 (7) 0.0298 (7) C16 0.0292 (6) 0.0499 (8) 0.0415 (7) 0.0067 (5) 0.0026 (5) 0.0206 (6) C17 0.0341 (7) 0.0743 (10) 0.0429 (8) 0.0104 (6) 0.0093 (6) 0.0312 (7) C18 0.0372 (7) 0.0768 (11) 0.0331 (7) 0.0175 (7) 0.0084 (5) 0.0155 (7) C19 0.0342 (7) 0.0552 (8) 0.0363 (7) 0.0126 (6) 0.0048 (5) 0.0044 (6) C20 0.0283 (6) 0.0410 (7) 0.0340 (6) 0.0067 (5) 0.0042 (5) 0.0084 (5) C21 0.0233 (5) 0.0415 (7) 0.0317 (6) 0.0071 (5) 0.0006 (4) 0.0128 (5) (8) C30 0.0329 (7) 0.0773 (10) 0.0369 (7) 0.0036 (7) 0.0087 (6) 0.0046 (7) C31 0.0311 (6) 0.0548 (8) 0.0358 (7) 0.0099 (6) 0.0092 (5) 0.0079 (6) C32 0.0309 (6) 0.0505 (7) 0.0303 (6) 0.0171 (5) 0.0125 (5) 0.0116 (5) C33 0.0426 (7) 0.0432 (7) 0.0364 (7) 0.0109 (6) −0.0042 (5) 0.0059 (5) C34 0.0647 (10) 0.0738 (10) 0.0340 (7) 0.0399 (8) −0.0017 (6) 0.0034 (7) C35 0.0448 (7) 0.0451 (7) 0.0345 (7) 0.0209 (6) 0.0129 (6) 0.0074 (5) C36 0.0519 (8) 0.0569 (8) 0.0339 (7) 0.0207 (7) 0.0083 (6) 0.0042 (6) Geometric parameters (Å, º) 
